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間，以及速度分析的 3×3 Jacobian 矩陣。
如果以活動平台上三個球窩接頭與基座間
的垂直距離 nd1 ， nd2 ， nd3 為座標，那麼在

















In this research 33´ Jacobian matrices 
and the workspace of 3RPS parallel 
manipulators(Fig.1) are obtained. If heights 
of 3 spherical joints on the moving platform 
nd1 , nd2 , and nd3  are used as coordinate 
frames, then in the ( )nnn ddd 321 ,,
coordinate system, workspace of the moving 
platform is a solid cylinder(Fig.2). The 
height of an arbitrary point of the cylinder, 
and location of this point on the 
cross-sectional plane, represent height and 
orientation of the moving platform, 
respectively. 
In this research a procedure to locate all 
direct singular positions of a 3RPS 
manipulator is proposed. The procedure 
consists of two steps, the orientation of the 
moving platform is assumed first, from 
which the horizontal position of the moving 
platform may be obtained; then the height 
that makes determinant of Jacobian matrix 
vanish is determined. In the above mentioned 
( )nnn ddd 321 ,,  coordinate system 
geometrical meanings of these two steps are 
as follows. The first step corresponds to 
specify a point on the cross-sectional plane, 
then, in the second step, the height of this 
cross-section which causes direct singularity 
is determined.








































    活動平台的速度方程式為[3]
[ ]{ } [ ]{ }dAB && -=q           (1)
其中{ }d& 是肢幹的驅動速度向量，{ }q& 是三




為零({ } 0=d& )，由(1)式可知這時卻會有{ }q&
不等於零的解，也就是肢幹仍可微量轉
動。由於這時肢幹長度固定({ } 0=d& )，表示
活動平台仍可微量運動。
四、3RPS 平台之工作空間
若 id 是第 i肢幹的長度，那麼可將 id 分
解成兩個方向上的分量： pid 表示此桿長在
基座上的分量，而 nid 是桿長在垂直基座上






柱主軸 ( nnn ddd 321 == )到此截面的距離
aved 來決定。
五、尋找正向奇異位置
    劉昭華等[4]證明 3RPS 平台機構的活
動平台不能從事「平行基座方向的純粹平






































的狀況，圖 4顯示肢幹 3( 33BA )與活動平台
共面的正向奇異位置，圖中 1A、 2A 及 3A 是
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Figure 1  3-RPS parallel manipulator

















Figure 3  The point 1B can be represented by coordinates pd1 and nd1








Figure 4  A direct singular position ; the moving platform B1B2B3
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